Interaction of D-fructose and fructose 1-phosphate with yeast phosphofructokinase and its influence on glycolytic oscillations.
Fermentation of D-fructose- and D-glucose induced glycolytic oscillations of different period lengths in Saccharomyces carlsbergensis. Recent studies suggested, that D-fructose or one of its metabolites interacted with phosphofructokinase (ATP:D-fructo-6-phosphate 1-phosphofructokinase, EC 2.7.1.11), the core of the glycolytic 'oscillator'. In order to explore the kinetics of interaction, the influence of D-fructose and fructose 1-phosphate on purified yeast phosphofructokinase was studied. D-fructose concentrations up to 0.3 mM stimulated the enzyme, while a further increase led to competitive inhibition. The Hill coefficient for fructose 6-phosphate decreased from 2.8 to 1.0. Fructose 1-phosphate acted in a similar way, up to 1 mM activation and inhibition competitive to fructose 6-phosphate at higher concentration (2.0--3.5 mM) with the same effect on the Hill coefficient. The inhibition patterns obtained with D-fructose or fructose 1-phosphate suggest a sequential random reaction mechanism of yeast phosphofructokinase with fructose 6-phosphate and MgATP2-. The mode of interaction of phosphofructokinase with D-fructose and fructose 1-phosphate is discussed. The influence of both effectors resulted in altered enzyme kinetics, which may cause the different period lengths of glycolytic oscillations.